Opposite effects of endotoxin on mitochondrial and endoplasmic reticulum functions.
In this study, we determined functional integrity and reactive oxygen species generation in mitochondria and endoplasmic reticulum in liver of rats subjected to endotoxic shock to clarify whether intracellular reactive oxygen species (ROS) destabilize cellular integrity causing necrosis in rats challenged with lipopolysaccharide (LPS). LPS caused drastically increased plasma levels of alanine aminotransferase, suggesting damage to plasma membranes of liver cells. Liver necrosis was confirmed by histological examination. LPS induced a significant increase in ROS production in rat liver mitochondria (RLM), but did not impair mitochondrial function. In contrast to mitochondria, enzymatic activity and ROS production of cytochrome P450 were lower in microsomal fraction obtained from LPS-treated animals, suggesting the dysfunction of endoplasmic reticulum. Protein patterns obtained from RLM by two-dimensional electrophoresis showed significant upregulation of mitochondrial superoxide dismutase by LPS. We hypothesize that upregulation of this enzyme protects mitochondria against mitochondrial ROS, but does not protect other cellular compartments such as endoplasmic reticulum and plasma membrane causing necrosis.